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CLAIMS 

1 . (currently amended) A composition comprising: 

(a) a drug in a pharmaceutical^ acceptable solubility-improved form; and 

(b) a concentration-enhancing polymer combined with said solubility- 
improved form in a sufficient amount so that said composition provides, 
after introduction to a use environment, a maximum concentration of 
said drug in said use environment that is at least 1.25-fold an 
equilibrium concentration of said drug in said use environment, and a 
concentration of said drug in said use environment that exceeds said 
equilibrium concentration for a longer time than the concentration of 
said drug in said use environment provided by a control composition 
exceeds said equilibrium concentration, wherein said control 
composition is free from said concentration-enhancing polymer and 
comprises an equivalent quantity of said drug in said solubility-improved 
form, 

wherein 

said composition is not a dispersion; 

said drug has an aqueous solubility less than about 1 mg/mL; 

when said drug is basic, sard solubility improved form has an aqueous 
solubility at least 2-fold the solubility of the more soluble of the crystalline 
hydrochloride salt and the crystalline free base drug form; 

said concentration-enhancing polymer is a cellutosic ionizable polymer 
selected from the group consisting of cellulose acetate phthalate, methyl 
cellulose acetate ph thai ate, ethyl cellulose acetate phthalate, hydroxypropyl 
cellulose acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate succinate, cellulose propionate 
phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl methyl 
cellulose phthalate, hydroxypropyl methyl cellulose acetate succinate, cellulose 
acetate trimellitate, methyl cellulose acetate trimellitate, ethyl cellulose acetate 
trimellitate, hydroxypropyl cellulose acetate trimellitate, hydroxypropyl methyl 
cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate 
succinate, cellulose propionate trimellitate, cellulose butyrate trimellitate, 
cellulose acetate terephthalate, cellulose acetate isophthalate, cellulose acetate 
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pyridinedicarboxylate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid 
cellulose acetate, ethylbenzoic acid cellulose acetate, hydroxypropyl 
ethylbenzoic acid cellulose acetate, ethyl phthalic acid cellulose acetate, ethyl 
nicotinic acid cellulose acetate, carboxymethyl oyhy l ethyl cellulose and ethyl 
picolinic acid cellulose acetate; and 

said drug and said polymer are combined as a simple physical mixture. 

2. (original) The composition of claim 1 wherein said drug in said solubility- 
improved form is a crystalline highly soluble salt form of said drug. 

3. (withdrawn) The composition of claim 1 wherein said drug in said 
solubility-improved form is a high-energy crystalline form of said drug. 

4. (withdrawn) The composition of claim 1 wherein said drug in said 
solubility-improved form is amorphous. 

5. (withdrawn) The composition of claim 1 wherein said drug in said 
solubility-improved form is a composition comprising a mixture of said drug and a solubilizing 
agent. 

6. (withdrawn) The composition of claim 5 wherein said solubilizing agent 
is selected from the group consisting of surfactants, pH control agents, glycerides, partial 
glycerides, glyceride derivatives, polyoxyethylene and polyoxypropylene ethers and their 
copolymers, sorbitan esters, polyoxyethylene sorbitan esters, alkyl sulfonates, and 
cyclodextrins. 

7. (withdrawn) The composition of claim 6 wherein said pH control agents 
are selected from the group consisting of buffers, organic acids, organic acid salts, organic and 
inorganic bases, and organic and inorganic base salts. 

8. (withdrawn) The composition of claim 5 wherein said drug is basic and 
said solubilizer is an organic acid selected from the group consisting of adipic acid, citric acid, 
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fumaric acid, malic acid, succinic acid, tartaric acid, erythorbic acid, maleic acid, L-aspartic acid, 
L-glutamic add, tannic acid, and D,L-tyrosine. 

9. (withdrawn) The composition of claim 1 wherein said drug in said 
solubility-improved form is a solution of a drug substantially dissolved in a liquid to a 
concentration that is at least 10-fold said equilibrium concentration of said drug in said use 
environment. 

10. (withdrawn) The composition of claim 9 wherein said liquid is selected 
from the group consisting of water-immiscible triglyceride vegetable oils, water-immiscible 
refined and synthetic and semisynthetic oils, mono-, di- and tri-glycerides, water-miscible 
alcohols, and water-miscible polyethyleneglycols. 

1 1 . (withdrawn) The composition of claim 9 wherein said liquid comprises 
water and a water-soluble sdubilizer. 

12. (original) The composition of claim 1 wherein said use environment 

is in vivo. 

13. (original) The composition of claim 12 wherein said use environment 
is selected from the group consisting of the Gl tract, subcutaneous space, vaginal tract, 
pulmonary tract, arterial and venous blood vessels, and intramuscular tissue of an animal. 

14. (original) The composition of claim 1 wherein said use environment 

is in vitro. 

15. (original) The composition of claim 1 wherein said concentration- 
enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

16. (canceled) 

17. (canceled) 
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18. (previously presented) The composition of claim 1 wherein said polymer is 
selected from the group consisting of hydroxypropyl methyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, and cellulose acetate 
trimellitate. 

19. (withdrawn) The composition of claim 1 wherein said polymer is a non- 
ionizable cellulosic polymer. 

20. (withdrawn) The composition of claim ig wherein said polymer is 
selected from the group consisting of hydroxypropyl methyl cellulose acetate, hydroxypropyl 
methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, 
hydroxyethyl cellulose acetate, and hydroxyethyl ethyl cellulose. 

21 . (withdrawn) The composition of claim 1 wherein said polymer is an 
ionizable, non-cellulosic polymer. 

22. (withdrawn) The composition of claim 21 wherein said polymer is 
selected from the group consisting of carboxylic acid functionalized polymethacrylates, 
carboxylic add functionalized polyacrylates, amine-functionalized polyacrylates, amine- 
fuctinoalized polymethacrylates, proteins, and carboxylic acid functionalized starches. 

23. (withdrawn) The composition of claim 1 wherein said polymer is a non- 
ionizable, non-cellulosic polymer. 

24. (withdrawn) The composition of claim 23 wherein said polymer is 
selected from the group consisting of polyvinyl alcohols that have at least a portion of their 
repeat units in the unhydrolyzed (vinyl acetate) form, polyvinyl alcohol polyvinyl acetate 
copolymers, polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl 
pyrrolidone, polyethylene polyvinyl alcohol copolymers, and chitin. 

25. (original) The composition of claim 1 wherein said composition 
provides a dissolution area under the concentration versus time curve in a use environment for 
a period of at least 90 minutes during the 1200 minutes immediately following introduction to 
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said use environment that is at least 1.25-fold the corresponding area under the curve provided 
by said control composition. 

26. (original) The composition of claim 1 wherein said maximum 
concentration of said drug in said use environment is at least 2-fold said equilibrium 
concentration. 

27. (original) The composition of claim 1 wherein said composition 
provides a relative bioavailability of at least 1 .25. 

28. (original) The composition of claim 1 wherein said composition 
provides a maximum concentration in said use environment that is at least 1.25-fold the 
maximum drug concentration in said use environment provided by said control composition. 

29. (original) The composition of claim 1 wherein said drug is selected 
from antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood glucose- 
lowering agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers, 
anti-inflammatories, antipsychotic agents, cognitive enhancers, cholesterol-reducing agents, 
antiobesity agents, autoimmune disorder agents, anti-impotence agents, antibacterial and 
antifungal agents, hypnotic agents, anti-Parkinsonism agents, anti-Alzheimer's disease agents, 
antibiotics, anti-depressants, and antiviral agents. 

30. (currently amended) A composition comprising: 

(a) a drug in a pharmaceutical^ acceptable solubility-improved form; and 

(b) a concentration-enhancing polymer combined with said drug in a 
sufficient amount so that said composition provides, after introduction to 
a use environment, a dissolution area under the concentration versus 
time curve in said use environment for a period of at least 90 minutes 
during the 1200 minutes immediately following introduction to said use 
environment that is at least 1.25-fold the corresponding area under the 
curve provided by a control composition, wherein said control 
composition is free from said concentration-enhancing polymer and 
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comprises an equivalent quantity of said drug in said solubility-improved 
form, 

wherein 

said composition is not a dispersion; 

said drug has an aqueous solubility less than about 1 mg/mL; 

when said drug is basic, said solubility improved form has an aqueous 
solubility at least 2-fold the solubility of the more soluble of the crystalline 
hydrochloride salt and the crystalline free base drug form; 

said concentration-enhancing polymer is a cellulosic ionizable polymer 
selected from the group consisting of cellulose acetate phthalate, methyl 
cellulose acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl 
cellulose acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate succinate, cellulose propionate 
phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl methyl 
cellulose phthalate, hydroxypropyl methyl cellulose acetate succinate, cellulose 
acetate trimellitate, methyl cellulose acetate trimellitate, ethyl cellulose acetate 
trimellitate, hydroxypropyl cellulose acetate trimellitate, hydroxypropyl methyl 
cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate 
succinate, cellulose propionate trimellitate, cellulose butyrate trimellitate, 
cellulose acetate terephthalate, cellulose acetate isophthalate, cellulose acetate 
pyridinedicarboxylate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid 
cellulose acetate, ethylbenzoic acid cellulose acetate, hydroxypropyl 
ethylbenzoic acid cellulose acetate, ethyl phthalic acid cellulose acetate, ethyl 
nicotinic acid cellulose acetate, carboxymethyl eyhyl ethyl cellulose and ethyl 
picolinic acid cellulose acetate; and 

said drug and sard polymer are combined as a simple physical mixture. 

31 . (original) The composition of claim 30 wherein said drug in said 
solubility-improved form is a crystalline highly soluble salt form of said drug. 

32. (withdrawn) The composition of claim 30 wherein said drug in said 
solubility-improved form is a high-energy crystalline form of said drug. 
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33. (withdrawn) The composition of claim 30 wherein said drug in said 
solubility-improved form is amorphous. 

34. (withdrawn) The composition of claim 30 wherein said drug in said 
solubility-improved form is a composition comprising a mixture of said drug and a solubilizing 
agent 

35. (withdrawn) The composition of claim 34 wherein said solubilizing 
agent is selected from the group consisting of surfactants, pH control agents, glycerides, partial 
glycerides, glyceride derivatives, polyoxyethylene and polyoxypropylene ethers and their 
copolymers, sorbitan esters, polyoxyethylene sorbitan esters, carbonate salts, alkyl sulfonates, 
and cyclodextrins. 

36. (withdrawn) The composition of claim 35 wherein said pH control 
agents are selected from the group consisting of buffers, organic acids, organic acid salts, 
organic and inorganic bases, and organic and inorganic base salts. 

37. (withdrawn) The composition of claim 34 wherein said drug is basic and 
said solubilizer is an organic acid selected from the group consisting of adipic acid, citric acid, 
fumaric acid, malic acid, succinic acid, tartaric acid, erythorbic acid, maleic acid, L-aspartic acid, 
L-glutamic acid, tannic acid, and D,L-tyrosine. 

38. (withdrawn) The composition of claim 30 wherein said drug in said 
solubility-improved form is a solution of a drug substantially dissolved in a liquid to a 
concentration that is at least 10-fold said equilibrium concentration of said drug in said use 
environment. 

39. (withdrawn) The composition of claim 38 wherein said liquid is selected 
from the group consisting of water-immiscible triglyceride vegetable oils, water-immiscible 
refined and synthetic and semisynthetic oils, mono-, di-, and tri-glycerides, water-miscible 
alcohols, and water-miscible polyethyleneglycols. 
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40. (withdrawn) The composition of claim 38 wherein said liquid comprises 
water and a water-soluble solubilizer. 

41. (original) The composition of claim 30 wherein said use environment 

is in vivo. 

42. (original) The composition of claim 41 wherein said use environment 
is selected from the group consisting of the Gl tract, subcutaneous space, vaginal tract, 
pulmonary tract, arterial and venous blood vessels, and intramuscular tissue of a mammal. 

43. (original) The composition of claim 30 wherein said use environment 

is in vitro. 

44. (original) The composition of claim 30 wherein said concentration- 
enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

45. (canceled) 

46. (canceled) 

47. (previously presented) The composition of daim 30 wherein said 
polymer is selected from the group consisting of hydroxypropyl methyl cellulose acetate 
succinate, hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, and cellulose 
acetate trimellitate. 

48. (withdrawn) The composition of claim 30 wherein said polymer is a 
non-ionizable cellulosic polymer. 

49. (withdrawn) The composition of claim 48 wherein said polymer is 
selected from the group consisting of hydroxypropyl methyl cellulose acetate, hydroxypropyl 
methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, 
hydroxyethyl cellulose acetate, and hydroxyethyl ethyl cellulose. 
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50. (withdrawn) The composition of claim 30 wherein said polymer is an 
ionizable, non-cellulosic polymer. 

51 . (withdrawn) The composition of claim 50 wherein said polymer is 
selected. from the group consisting of carboxylic acid fu nationalized polymethacrylates, 
carboxylic acid functionalized polyacrylates, amine-functionalized polyacrylates, amine- 
fuctinoalized polymethacrylates, proteins, and carboxylic acid functionalized starches. 

52. (withdrawn) The composition of claim 30 wherein said polymer is a 
non-ionizable, non-cellulosic polymer. 

53. (withdrawn) The composition of claim 52 wherein said polymer is 
selected from the group consisting of polyvinyl alcohols that have at least a portion of their 
repeat units in the unhydrolyzed (vinyl acetate) form, polyvinyl alcohol polyvinyl acetate 
copolymers, polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl 
pyrrolidone, polyethylene polyvinyl alcohol copolymers, and chitin. 

54. (original) The composition of claim 30 wherein said composition 
provides a maximum concentration of said drug in said use environment that is at least 1.25-fold 
said equilibrium concentration of said drug provided by said control. 

55. (original) The composition of claim 30 wherein said composition 
provides a relative bioavailability of at least 1.25-fold. 

56. (original) The composition of claim 30 wherein said drug is selected 
from antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood glucose- 
lowering agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers, 
anti-inflammatories, antipsychotic agents, cognitive enhancers, cholesterol-reducing agents, 
antiobesity agents, autoimmune disorder agents, anti-impotence agents, antibacterial and 
antifungal agents, hypnotic agents, anti-Parkinson ism agents, anti-Alzheimer's disease agents, 
antibiotics, anti-depressants, and antiviral agents. 
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57. (original) The composition of claim 30 wherein said drug 
concentration provided by said composition is greater than the equilibrium concentration of said 
drug for at least 15 minutes. 

58. (currently amended) A composition comprising: 

(a) a drug in a pharmaceutical^ acceptable solubility-improved form; and 

(b) a concentration-enhancing polymer combined with said drug in a 
sufficient amount so that said composition provides, after introduction to a 
use environment, a relative bioavailability of at least 1.25 relative to a 
control composition that is free from said concentration-enhancing 
polymer and comprises an equivalent quantity of said drug in said 
solubility-improved form, 

wherein 

said composition is not a dispersion; 

said drug has an aqueous solubility less than about 1 mg/mL; 

when said drug is basic, said solubility improved form has an aqueous 
solubility at least 2-fold the solubility of the more soluble of the crystalline 
hydrochloride salt and the crystalline free base drug form; 

said concentration-enhancing polymer is a cellulosic ionizable polymer 
selected from the group consisting of cellulose acetate phthalate, methyl 
cellulose acetate phthalate, ethyl cellulose acetate phthalate, hydroxypropyl 
cellulose acetate phthalate, hydroxypropyl methyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate succinate, cellulose propionate 
phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl methyl 
cellulose phthalate, hydroxypropyl methyl cellulose acetate succinate, cellulose 
acetate trimellitate, methyl cellulose acetate trimellitate, ethyl cellulose acetate 
trimellitate, hydroxypropyl cellulose acetate trimellitate, hydroxypropyl methyl 
cellulose acetate trimellitate, hydroxypropyl cellulose acetate trimellitate 
succinate, cellulose propionate trimellitate, cellulose butyrate trimellitate, 
cellulose acetate terephthalate, cellulose acetate isophthalate, cellulose acetate 
pyridinedicarboxylate, salicylic acid cellulose acetate, hydroxypropyl salicylic acid 
cellulose acetate, ethylbenzoic acid cellulose acetate, hydroxypropyl 
ethylbenzoic acid cellulose acetate, ethyl phthalic add cellulose acetate, ethyl 
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nicotinic acid cellulose acetate, carboxymethyl eybyl ethyl cellulose and ethyl 
picolinic acid cellulose acetate; and 

said drug and said polymer are combined as a simple physical mixture. 

59. (original) The composition of claim 5S wherein said drug in said 
solubility-improved form is a crystalline highly soluble salt form of said drug. 

60. (withdrawn) The composition of claim 58 wherein said drug in said 
solubility-improved form is a high energy crystalline form of said drug. 

61 . (withdrawn) The composition of claim 58 wherein said drug in said 
solubility-improved form is amorphous. 

62. (withdrawn) The composition of claim 58 wherein said drug in said 
solubility-improved form is a composition comprising a mixture of said drug and a solubilizing 
agent. 

63. (withdrawn) The composition of claim 62 wherein said solubilizing 
agent is selected from the group consisting of surfactants, pH control agents, glyoerides, partial 
glycerides, glyceride derivatives, polyoxyethylene and polyoxypropylene ethers and their 
copolymers, sorbitan esters, polyoxyethylene sorbitan esters, carbonate salts, alkyl sulfonates, 
and cyclodextrins. 

64. (withdrawn) The composition of claim 63 wherein said pH control 
agents are selected from the group consisting of buffers, organic acids, organic acid salts, 
organic and inorganic bases, and organic and inorganic base salts. 

65. (withdrawn) The composition of claim 62 wherein said drug is basic and 
said solubilizer is an organic acid selected from the group consisting of adipic acid, citric acid, 
fumaric acid, malic acid, succinic acid, tartaric acid, erythorbic acid, maleic acid, L-aspartic add, 
L-glutamic acid, tannic acid, and D.L-tyrosine. 



21 



PAGE 24/48 * RCVD AT ft/13/2006 1:06:11 PM [Eastern Daylight Time] * 8VR:U6PTO-EFXRF-6/31 * DNIS:2738300 * C8ID:860 441 5221 * DURATION (mm-ss):12-08 



860 441 5221 



PFIZER PATENT-LEGAL 



12:24:01pm 09-13-2006 25/48 



Patent Application 
Attorney Docket No. PC 10755 A 

66. (withdrawn) The composition of claim 58 wherein said drug in said 
solubility-improved form is a solution of a drug substantially dissolved in a liquid to a 
concentration that is at least 10-fold said equilibrium concentration of said drug in said use 
environment. 

67. (withdrawn) The composition of claim 66 wherein said liquid is selected 
from the group consisting of water-immiscible triglyceride vegetable oils, water-immiscible 
refined and synthetic and semisynthetic oils, mono-, di- f and triglycerides, water-miscible 
alcohols, and water-miscible polyethyleneglycols. 

68. (withdrawn) The composition of claim 66 wherein said liquid comprises 
water and a water-soluble solubilizer. 

69. (original) The composition of claim 58 wherein said use environment 

is in vivo. 

70. (original) The composition of daim 88 wherein said use environment 
is selected from the group consisting of the Gl tract, subcutaneous space, vaginal tract, 
pulmonary tract arterial and venous blood vessels, and intramuscular tissue of an animal. 

71 . (original) The composition of claim 58 wherein said use environment 

is in vitro. 

72. (original) The composition of claim 58 wherein said concentration- 
enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

73. (canceled) 

74. (canceled) 

75. (previously presented) The composition of claim 58 wherein said 
polymer is selected from the group consisting of hydroxypropyl methyl cellulose acetate 
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succinate, hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, and cellulose 
acetate trimellitate. 

76. (withdrawn) The composition of claim 58 wherein said polymer is a 
non-ionizable cellulosic polymer. 

77. (withdrawn) The composition of claim 76 wherein said polymer is 
selected from the group consisting of hydroxypropyl methyl cellulose acetate, hydroxypropyl 
methyl cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, 
hydroxyethyl cellulose acetate, and hydroxyethyl ethyl cellulose. 

78. (withdrawn) The composition of claim 58 wherein said polymer is an 
ionizable, non-cellulosic polymer. 

79. (withdrawn) The composition of claim 78 wherein said polymer is 
selected from the group consisting of carboxylic acid functionaiized polymethacryiates, 
carboxylic acid functionaiized polyacrylates, amine-functionalized polyacrylates, amine- 
fuctinoalized polymethacryiates, proteins, and carboxylic acid functionaiized starches. 

80. (withdrawn) The composition of claim 58 wherein said polymer is a 
non-ionizable, non-cellulosic polymer. 

81 . (withdrawn) The composition of claim 80 wherein said polymer is 
selected from the group consisting of polyvinyl alcohols that have at least a portion of their 
repeat units in the unhydrolyzed (vinyl acetate) form, polyvinyl alcohol polyvinyl acetate 
copolymers, polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl 
pyrrolidone, polyethylene polyvinyl alcohol copolymers, and chitin. 

82. (original) The composition of claim 58 wherein said composition 
provides a maximum concentration of said drug in said use environment that is at least 1.25-fold 
said equilibrium concentration of said drug provided by said control. 



23 



PACE 26/48 * RCVD AT 0/13/2006 1:06:11 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/31 * DNIS: 2738300 * CSID:860 441 5221 * DURATION <mm-ss):12-08 



860 441 5221 



PFIZER PATENT-LEGAL 



12:24:24 p.m. 09-13-2006 



Patent Application 
Attorney Docket No. PC10755A 

83. (original) The composition of claim 58 wherein said composition 
provides a maximum concentration of said drug in said use environment that is at least 2-fold 
said equilibrium concentration. 

84. (original) The composition of claim 58 wherein said drug is selected 
from antihypertensives, antianxiety agents, anticlotting agents, anticonvulsants, blood glucose- 
lowering agents, decongestants, antihistamines, antitussives, antineoplastics, beta blockers, 
anti-inflammatories, antipsychotic agents, cognitive enhancers, cholesterol-reducing agents, 
antiobesity agents, autoimmune disorder agents, anti-impotence agents, antibacterial and 
antifungal agents, hypnotic agents, anti-Parkinsonism agents, anti-Alzheimer's disease agents, 
antibiotics, anti-depressants, and antiviral agents. 

85. (original) The composition of claim 58 wherein said drug 
concentration provided by said composition exceeds the equilibrium concentration of said drug 
for at least 1 5 minutes. 

86. (currently amended) A method of administering a drug comprising co- 
administering to a patient in need of said drug: 

(a) a drug in a solubility-improved form; and 

(b) a concentration-enhancing polymer; 
wherein 

said concentration-enhancing polymer is co-administered with said solubility- 
improved form in a sufficient amount, so that after introduction to a use environment, a 
maximum concentration of said drug in said use environment is provided that is at least 
1 .25-fold an equilibrium concentration of said drug in said use environment provided by a 
control composition; 

a concentration of said drug in said use environment is provided that exceeds 
said equilibrium concentration for a longer time than the concentration of said drug in said use 
environment provided by said control composition exceeds said equilibrium concentration; 

said control composition is free from said concentration-enhancing polymer and 
comprises an equivalent quantity of said drug in said solubility-improved form, 

(a) and (b) are not administered in a dispersion; 

said drug has an aqueous solubility less than about 1 mg/mL; 
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when said drug is basic, said solubility improved form has an aqueous solubility 
at least 2-fold the solubility of the more soluble of the crystalline hydrochloride salt and the 
crystalline free base drug form; 

said concentration-enhancing polymer is a cellulosic ionizable polymer selected 
from the group consisting of cellulose acetate phthalate, methyl cellulose acetate phthalate, 
ethyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate, hydroxypropyl 
methyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate succinate, 
cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl methyl 
cellulose phthalate, hydroxypropyl methyl cellulose acetate succinate, cellulose acetate 
trimellitate, methyl cellulose acetate trimellitate, ethyl cellulose acetate trimellitate, 
hydroxypropyl cellulose acetate trimellitate, hydroxypropyl methyl cellulose acetate trimellitate, 
hydroxypropyl cellulose acetate trimellitate succinate, cellulose propionate trimellitate, cellulose 
butyrate trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, cellulose 
acetate pyridinedicarboxylate, salicylic add cellulose acetate, hydroxypropyl salicylic acid 
cellulose acetate, ethylbenzoic add cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose 
acetate, ethyl phthalic add cellulose acetate, ethyl nicotinic add cellulose acetate, 
carboxymethyl eyhyl ethyl cellulose and ethyl picolinic acid cellulose acetate; and 

said drug and said polymer are combined as a simple physical mixture. 

87. (original) The method of daim 86 wherein said drug in said 
solubility-improved form is a crystalline highly soluble salt form of said drug. 

88. (withdrawn)- The method of daim 86 wherein said drug in said 
solubility-improved form is a high-energy crystalline form of said drug. 

89. (withdrawn) The method of claim 86 wherein said drug in said 
solubility-improved form is amorphous. 

90. (withdrawn) The method of claim 86 wherein said drug in said 
solubility-improved form is a composition comprising a mixture of said drug and a solubilizing 
agent. 
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91. (withdrawn) The method of claim 86 wherein said drug in said 
solubility-improved form is a solution of a drug substantially dissolved in a liquid to a 
concentration that is at least 10-fold an equilibrium concentration of said drug in said use 
environment. 

92. (original) The method of claim 86 wherein said concentration- 
enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

93. (canceled) 

94. (canceled) 

95. (previously presented) The method of claim 86 wherein said polymer is 
selected from the group consisting of hydroxypropyl methyl cellulose acetate succinate, 
hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, and cellulose acetate 
trimellitate. 

96. (withdrawn) The method of claim 86 wherein sard polymer is a non- 
ionizable cellulosic polymer. 

97. (withdrawn) The method of claim 96 wherein said polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate, hydroxypropyl methyl 
cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, hydroxyethyl 
cellulose acetate, and hydroxyethyl ethyl cellulose. 

98. (withdrawn) The method of claim 86 wherein said polymer is an 
ionizable, non-cellulosic polymer. 

99. (withdrawn) The method of claim 98 wherein said polymer is selected 
from the group consisting of carboxylic acid functionalized polymethacrylates, carboxylic acid 
functionalized polyacryiates, amine-functionalized polyacrylates, amine-fuctinoalized 
polymethacrylates, proteins, and carboxylic acid functionalized starches. 
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100. (withdrawn) The method of claim 86 wherein said polymer is a non- 
ionizable, non-cellulosic polymer. 

101. (withdrawn) The method of claim 1 00 wherein said polymer is selected 
from the group consisting of polyvinyl aloohols that have at least a portion of their repeat units in 
the unhydrolyzed (vinyl acetate) form, polyvinyl alcohol polyvinyl acetate copolymers, 
polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl pynrolidone, 
polyethylene polyvinyl alcohol copolymers, and chitin. 

102. (original) The method of claim 86 wherein a maximum concentration 
in said use environment is provided that is at least 1.25-fold the maximum drug concentration in 
said use environment provided by said control composition. 

103. (canceled) 

104. (previously presented) The method of claim 86 wherein said drug 
and said concentration-enhancing polymer are administered at essentially the same time. 

1 05. (original) The method of claim 86 wherein said drug is administered 
in a composition also comprising said concentration-enhancing polymer. 

106. (currently amended) A method of administering a drug comprising co- 
administering to a patient in need of said drug: 

(a) a drug in a solubility-improved form; and 

(b) a concentration-enhancing polymer; 
wherein 

said concentration-enhancing polymer is co-administered with said drug in a 
sufficient amount so that, after introduction to a use environment, a dissolution area under the 
concentration versus time curve is provided in said use environment for a period of at least 90 
minutes during the 1200 minutes immediately following introduction to said use environment 
that is at least 1 .25-fold the corresponding area under the curve provided by a control 
composition; 
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said control composition is free from said concentration-enhancing polymer and 
comprises an equivalent quantity of said drug in said solubility-improved form, 

(a) and (b) are not administered in a dispersion; 

said drug has an aqueous solubility less than about 1 mg/mL; 

when said drug is basic, said solubility improved form has an aqueous solubility 
at least 2-fold the solubility of the more soluble of the crystalline hydrochloride salt and the 
crystalline free base drug form; 

said concentration-enhancing polymer is a cellulosic ionizable polymer selected 
from the group consisting of cellulose acetate phthalate, methyl cellulose acetate phthalate, 
ethyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate, hydroxypropyl 
methyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate succinate, 
cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl methyl 
cellulose phthalate, hydroxypropyl methyl cellulose acetate succinate, cellulose acetate 
trimellitate, methyl cellulose acetate trimellitate, ethyl cellulose acetate trimellitate, 
hydroxypropyl cellulose acetate trimellitate, hydroxypropyl methyl cellulose acetate trimellitate, 
hydroxypropyl cellulose acetate trimellitate succinate, cellulose propionate trimellitate, cellulose 
butyrate trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, cellulose 
acetate pyridinedicarboxylate, salicylic add cellulose acetate, hydroxypropyl salicylic acid 
cellulose acetate, ethylbenzoic add cellulose acetate, hydroxypropyl ethylbenzoic add cellulose 
acetate, ethyl phthalic add cellulose acetate, ethyl nicotinic acid cellulose acetate, 
carboxymethyl ethyl cellulose and ethyl picolinic acid cellulose acetate; and 
said drug and said polymer are combined as a simple physical mixture. 

107. (original) The method of daim 106 wherein said drug in said 
solubility-improved form is a crystalline highly soluble salt form of said drug. 

108. (withdrawn) The method of claim 106 wherein said drug in said 
solubility-improved form is a high-energy crystalline form of said drug. 

109. (withdrawn) The method of claim 106 wherein said drug in said 
solubility-improved form is amorphous. 
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1 1 0. (withdrawn) The method of claim 1 06 wherein said drug in said 
solubility-improved form is a composition comprising a mixture of said drug and a solubilizing 
agent. 

111. (withdrawn) The method of claim 106 wherein said drug in said 
solubility-improved form is a solution of a drug substantially dissolved in a liquid to a 
concentration that is at least 10-fold an equilibrium concentration of said drug in said use 
environment. 

112. (original) The method of claim 106 wherein said concentration- 
enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

113. (canceled) 

114. (canceled) 

115. (previously presented) The method of claim 1 06 wherein said 
polymer is selected from the group consisting of hydroxypropyl methyl cellulose acetate 
succinate, hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, and cellulose 
acetate trimellitate. 

116. (withdrawn) The method of claim 106 wherein said polymer is a non- 
ionizable cellulosic polymer. 

117. (withdrawn) The method of claim 106 wherein said polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate, hydroxypropyl methyl 
cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, hydroxyethyl 
cellulose acetate, and hydroxyethyl ethyl cellulose. 

118. (withdrawn) The method of claim 106 wherein said polymer is an 
ionizable, non-cellulosic polymer. 
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1 1 9. (withdrawn) The method of claim 1 1 6 wherein said polymer is selected 
from the group consisting of carboxylic acid functionalized polymethacrylates, carboxylic acid 
functionalized polyacrylates, amine-functionalized polyacrylates, amine-fuctinoalized 
polymethacrylates, proteins, and carboxylic acid functionalized starches. 

120. (withdrawn) The method of claim 106 wherein said polymer is a non- 
ionizable, non-cellulosic polymer. 

121 . (withdrawn) The method of claim 120 wherein said polymer is selected 
from the group consisting of polyvinyl alcohols that have at least a portion of their repeat units in 
the unhydrolyzed (vinyl acetate) form, polyvinyl alcohol polyvinyl acetate copolymers, 
polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl pyrrolidone, 
polyethylene polyvinyl alcohol copolymers, and chitin. 

122. (original) The method of claim 106 wherein a maximum 
concentration in said use environment is provided that is at least 1.25-fold the maximum drug 
concentration in said use environment provided by said control composition. 

123. (canceled) 

124. (previously presented) The method of claim 106 wherein said drug and 
said concentration-enhancing polymer are administered at essentially the same time. 

125. (original) The method of claim 106 wherein said drug is administered 
in a composition also comprising said concentration-enhancing polymer. 

126. (currently amended) A method of administering a drug comprising co- 
administering to a patient in need of said drug: 

(a) a drug in a solubility-improved form; and 

(b) a concentration-enhancing polymer; 
wherein 

said concentration-enhancing polymer is co-administered with said drug in a 
sufficient amount so that, after introduction to a use environment, a relative bioavailability is 
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provided of at least 1 .25-fold that of a control composition, wherein said control composition is 
free from said concentration-enhancing polymer and comprises an equivalent quantity of said 
drug in said solubility-improved form, 

(a) and <b) are not administered in a dispersion; 

said drug has an aqueous solubility less than about 1 mg/mL; 

when said drug is basic, said solubility improved form has an aqueous solubility 
at least 2-fold the solubility of the more soluble of the crystalline hydrochloride salt and the 
crystalline free base drug form; 

said concentration-enhancing polymer is a celtulosic ionizable polymer selected 
from the group consisting of cellulose acetate phthalate, methyl cellulose acetate phthafate, 
ethyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate, hydroxypropyl 
methyl cellulose acetate phthalate, hydroxypropyl cellulose acetate phthalate succinate, 
cellulose propionate phthalate, hydroxypropyl cellulose butyrate phthalate, hydroxypropyl methyl 
cellulose phthalate, hydroxypropyl methyl cellulose acetate succinate, cellulose acetate 
trimellitate, methyl cellulose acetate trimellitate, ethyl cellulose acetate trimellitate, 
hydroxypropyl cellulose acetate trimellitate, hydroxypropyl methyl cellulose acetate trimellitate, 
hydroxypropyl cellulose acetate trimellitate succinate, cellulose propionate trimellitate, cellulose 
butyrate trimellitate, cellulose acetate terephthalate, cellulose acetate isophthalate, cellulose 
acetate pyridinedicarboxylate, salicylic add cellulose acetate, hydroxypropyl salicylic acid 
cellulose acetate, ethylbenzoic acid cellulose acetate, hydroxypropyl ethylbenzoic acid cellulose 
acetate, ethyl phthalic acid cellulose acetate, ethyl nicotinic acid cellulose acetate, 
carboxymethyl ethyl cellulose and ethyl picolinic acid cellulose acetate; and 

said drug and said polymer are combined as a simple physical mixture. 

127. (original) The method of claim 126 wherein said drug in said 
solubility-improved form is a crystalline highly soluble salt form of said drug. 

128. (withdrawn) The method of claim 126 wherein said drug in said 
solubility-improved form is a high-energy crystalline form of sard drug. 

129. (withdrawn) The method of claim 126 wherein said drug in said 
solubility-improved form is amorphous. 
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1 30. (withdrawn) The method of claim 1 26 wherein said drug in said 
solubility-improved form is a composition comprising a mixture of said drug and a solubilizing 
agent. 

1 31 . (withdrawn) The method of claim 1 26 wherein said drug in said 
solubility-improved form is a solution of a drug substantially dissolved in a liquid to a 
concentration that is at least 10-fold an equilibrium concentration of said drug in said use 
environment. 

132. (original) The method of claim 126 wherein said concentration- 
enhancing polymer has a hydrophobic portion and a hydrophilic portion. 

133. (canceled) 

134. (canceled) 

135. (previously presented) The method of claim 126 wherein said 
polymer is selected from the group consisting of hydroxypropyl methyl cellulose acetate 
succinate, hydroxypropyl methyl cellulose phthalate, cellulose acetate phthalate, and cellulose 
acetate trimellitate. 

1 36. (withdrawn) The method of claim 1 26 wherein said polymer is a non- 
ionizable cellulosic polymer. 

137. (withdrawn) The method of claim 126 wherein said polymer is selected 
from the group consisting of hydroxypropyl methyl cellulose acetate, hydroxypropyl methyl 
cellulose, hydroxypropyl cellulose, methyl cellulose, hydroxyethyl methyl cellulose, hydroxyethyl 
cellulose acetate, and hydroxyethyl ethyl cellulose. 

138. (withdrawn) The method of claim 126 wherein said polymer is an 
ionizable, non-cellulosic potymer. 



32 



PACE 35/48 * RCVD AT 3/1 3/2006 1:06:11 PM [Eastern Daylight Time] * 8VR:USPTO-EFXRF-6/31 « DNIS:2738300 ■ CSID:860 441 5221 * DURATION (mm-ss):12^)8 



860 441 5221 



PFIZER PATENT-LEGAL 



12:26:22 p.m. 09-13-2006 



36/48 



Patent Application 
Attorney Docket No. PC10755A 

139. (withdrawn) The method of claim 1 38 wherein said polymer is selected 
from the group consisting of carboxylic acid functionalized polymethacryfates, carboxylic acid 
functionalized polyacrylates, amine-fu nationalized polyacrylates, amine-fuctinoalized 
polymethacrylates, proteins, and carboxylic acid functionalized starches. 

140. (withdrawn) The method of claim 126 wherein said polymer is a non- 
ion izable, non-cellulosic polymer. 

141 . (withdrawn) The method of claim 140 wherein said polymer is selected 
from the group consisting of polyvinyl alcohols that have at least a portion of their repeat units in 
the unhydrolyzed (vinyl acetate) form, polyvinyl alcohol polyvinyl acetate copolymers, 
polyethylene glycol, polyethylene glycol polypropylene glycol copolymers, polyvinyl pyrrolidone, 
polyethylene polyvinyl alcohol copolymers, and chitin. 

142. (original) The method of claim 126 wherein a maximum 
concentration in said use environment is provided that is at least 1 .25-fold the maximum drug 
concentration in said use environment provided by said control composition. 

143. (original) The method of claim 126 wherein said drug is administered 
separately from said concentration-enhancing polymer. 

144. (original) The method of claim 143 wherein said drug and said 
concentration-enhancing polymer are administered at essentially the same time. 

145. (original) The method of claim 126 wherein said drug is administered 
in a composition also comprising said concentration-enhancing polymer. 

146. (original) An aqueous solution formed by administration of a solid 
drug in a solubility-improved form and a concentration-enhancing polymer to a use environment, 
comprising: 

(a) each of said drug and said concentration-enhancing polymer being at least 
partially dissolved in said solution; 
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(b) at least a portion of said dissolved drug being associated with at least a portion of 
said polymer in a plurality of assemblies of drug and polymer, said assemblies 
having a size of from about 1 0 to 1000 nanometers; and 

(c) said solution having a maximum concentration of said drug that is at least 
1.25-fold an equilibrium concentration of said drug in said use environment, and 
a concentration of sard drug that exceeds said equilibrium concentration for a 
longer time than the concentration of said drug in said use environment provided 
by a control composition exceeds said equilibrium concentration, wherein said 
control composition is free from said concentration-enhancing polymer and 
comprises an equivalent quantity of said drug in said solubility-improved form. 

147. (original) The solution of claim 146 wherein said drug 
in said solubility-improved form is a crystalline highly soluble salt form of said 
drug. 

148. (withdrawn) The solution of claim 146 wherein said drug 
in said solubility-improved form is a high-energy crystalline form of said drug. 

149. (withdrawn) The solution of claim 146 wherein said drug 
in said solubility-improved form is amorphous. 

1 50. (withdrawn) The solution of claim 1 46 wherein said drug 
in said solubility-improved form is a composition comprising a mixture of said 
drug and a solid solubilizing agent. 

151. (original) The solution of claim 146 wherein said use 
environment is in vivo. 

152. (original) The solution of claim 146 wherein said use 
environment is selected from the group consisting of the Gl tract, subcutaneous 
space, vaginal tract, pulmonary tract, arterial and venous blood vessels, and 
intramuscular tissue of an animal. 
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153. {original) 
environment is in vitro. 



The solution of claim 146 wherein said use 



154, (original) 



The solution of claim 146 wherein said 



concentration-enhancing polymer has a hydrophobic portion and a hydrophilic 
portion. 



administration of a drug in a solubility-improved form and a concentration 
enhancing polymer to a use environment, comprising: 



(a) each of said drug and said concentration-enhancing 
polymer being at least partially dissolved in said solution; 

(b) at least a portion of said dissolved drug being associated 
with at least a portion of said polymer in a plurality of 
assemblies of drug and polymer, said assemblies having a 
size of from about 1 0 to 1 000 nanometers; 

(c) said polymer being selected from the group consisting of 
hydroxypropyl methyl cellulose acetate succinate, cellulose 
acetate phthalate, hydroxypropyl methyl cellulose 
phthalate, methyl cellulose acetate phthalate, 
hydroxypropyl cellulose acetate phthalate, cellulose 
acetate trimellitate, cellulose acetate terephthalate and 
cellulose acetate isophthalate; and 

(d/ said solution having a maximum concentration of said drug 
that is at least 1.25-fold an equilibrium concentration of 
said drug in said use environment, and a concentration of 
said drug that exceeds said equilibrium concentration for a 
longer time than the concentration of said drug in said use 
environment provided by a control composition exceeds 
said equilibrium concentration, wherein said control 
composition is free from said concentration-enhancing 
polymer and comprises an equivalent quantity of said drug 
in said solubility-improved form. 



155. (original) 



An aqueous solution formed by 
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1 56. (previously added) The composition of claim 1 , wherein said 
drug is ziprasidone. 

1 57. {previously added) The composition of claim 30, wherein said 
drug is ziprasidone. 

158. (previously added) The composition of claim 58, wherein said 
drug is ziprasidone. 

159. (previously added) The method of claim 86, wherein said drug 
is ziprasidone. 



1 60. (previously added) The method of claim 1 06, wherein said drug 



is ziprasidone. 



161 . (previously added) The method of claim 126, wherein said drug 



is ziprasidone. 



162. (previously added) The solution of claim 146, wherein said drug 



is ziprasidone. 



1 63. (previously added) The solution of claim 1 55, wherein 
said drug is ziprasidone. 
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Dissolution Behaviour of Efonidipine Hydrochloride 
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H1ROSHI SATO. MASAHIRO TAKAHASHf, KJYOTOMO SETO*. MAKOTO OTSUK.A f 
AND YOSHIHISA MATSUDAf 

Department of Pharmaceutics, Central Research Laboratories, Zeria Pharmaceutical Co., Ltd, 
25 12- J Oshikiri, Kanan-macht, Osaio-gun, Saitama. 360-01. * Central Research Institute, 
Nissan Chemical Industries. Lta\ 722-1 Tsubot-cho. Funabashl-shi. Chiba, 274. and 
t Department of Pharmaceutical Technology, Kobe Pharmaceutical University. 
Motoyama-Kitamachi 4-19-1, Higashi-Nada. Kobe 658, Japan 

Abstract 

The dissolution behaviour of cfooidipinc hydrochloride, a highly potent and sustained anti-hypertensive 
agent, was compared with that of efonidipine. 

Usin$ the powder dispersion method, concentrations of efonidipine in solutions of pH 1 -2 and pH 6 8 
containing minor amounts of surfactant came to a constant value (1-7 and 1*8 ugmL~ J at pH 12 and 
6-8, respectively) after 2 h, indicating the equlibrium solubility of efonidipine. Characteristic convex 
dissolution curves with maximum values of 42-8 and 31-2 ugmL - ' in solutions of pH 1*2 and pH 6-8, 
respectively, at 3 h were obtained in the dissolution of hydrochloride, in which concentrations of 
hydrochloride decreased Lo dose to the solubility of efonidipine at 24 h. 

This phenomenon appeared to be due to the transformation of hydrochloride to less-soluble efonidipine 
caused by the release of hydrochloride and ethanol during the dissolution process. Using the constant 
surface area method, the intrinsic solubility of hydrochloride estimated from the dissolution curve was 
40-8u«niL and the transfer rate constant from hydrochloride to efonidipine, which has a different 
crystalline state, was 6-75 x 10"' mm _ \ 



Drugs with solubility of less than 1 mgmL'' in the physio- 
logic pH range 1-7 have potential problems of bio- 
availability, and therefore improving the dissolution of the 
drug from the dosage form is of importance in pre- 
form ulation and formulation studies. Many attempts have 
been made to improve dissolution by changing crystalline 
form, particle size, and chemical modification. Salt forms, 
which have relatively high solubility and quick dissolution 
compared with original forms, have often been utilized by 
pharmaceutical chemists due to the low cost of raw 
materials, ease of recrystafiizauon and high yield. Hydro- 
chloride is the most frequently used salt (Ravin 1980). 
Efbuidrpmc was developed by Nissan Chemical Co„ Ltd 
for the treatment of high blood pressure, and its solubility 
range was found to be far less than I rogmJL~ l in the 
physiologic pH range. Efonidipine hydrochloride was syn< 
thesized to improve this poor solubility. However, the max- 
imum sofubihty of the hydrochloride was observed to be 
remarkably higher than that of efonidipine. Although tfus 
kind of phenomenon has been reported in the case of the 
sutphamonomcthoxine/18-crown-6 complex (Takayama et 
al 1978 a. b), crystalline solvated (Sheftcr & Higuchi 1963; 
Otsuka ct al 1990, 1992), and polymorph (Nogami ct al 
1967; Higuchi et al 1967; Miyazaki et al 1974; Ueda et al 
1 984), there has been no study on drugs with hydrochlorides. 

fn this paper, the dissolution mechanism and intrinsic 
solubility of hydrochloride arc discussed. 



CojTapoDdertce: M. Miyaiima, Department of Pharmaceutic*, 
Cewal RMcarch Laboratories, Zeria Pharmaceutical Co.. Ud, 
2JI2-I Oshikiri. Kxman-machi, Owo-gun. SaiLuna J60 -01, Japan. 



Materials and Methods 

Materials 

Efonidipine hydrochloride (Lot No. 110P8604) and 
efonidipine base (Lot No, YK14O09) were provided by 
Nissan Chemical Industries. Ltd. The hydrochloride (Fig. 
1) is a salt form prepared by adding hydrochloride and 
ethanol to efonidipine. Polysorbate-SO (Nikkol TO10M) 
and membrane filter (0*2 mm. cellulose acetate) were 
supplied by Nikko Chemicals Co. and Toyo Roam Kaisha, 
Ltd., respectively. Hydrochloric acid and sodium chloride 
used were of reagent grade. 



rO 




FlO. I. Structural formula of efonidipine hydrochloride. 



Powder X-ray diffraction analysis 

X-ray diffraction patterns were obtained at room 
temperature using an X-ray diffract ometer (RAD-B, Rigaku 
Dcnki). The operational conditions were as follows: 
radiation, Cu-K(tt); filter. Ni; voltage, 40kV; current, 20 
mA; receiving sKt, 0-1 5 ram; scanniag Speed. 2* min -1 . 

Infrared (IR) spectrometry 

IR spectra were measured using an IR700 spectro- 
photometer (Japan Spectroscopic Co., Ltd) with a KBr 
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disk of JO mm diameter compressed by a hydraulic press 
under 400 kgf cm" 2 . 

Elemental analysis 

Elemental analysis was performed for C, H and N with a 
CHN coder (model 2400, Pcrkin-EImcr Japan Co.). 

Thermal analysis 

Thermograviroctry (TG) was performed using a model 2000 
TG-DTA instrument (Mac Science Co.)* In addition, 
differential scanning calcrimetry (DSQ (model 3100, Mac 
Science Co.) was performed using an aluminum sample 
cell. The following operational conditions were employed: 
sample volume, 5 mg; beating rate, I0°C rain"'; N, gas flow 
rate, 30 mL min -1 . 

Dissolution studies 

Powder dispersion method. According to the paddle method 
described io the Japanese Pharmacopoeia XTI (JP XHX 
SO mg cfonidipinc (or hydrochloride) was introduced into 
500 mL of the solution at pH 1-2 or 6*8 containing 0*05% 
polysorbate-80 maintained at 37±0-5*C under ISO rev 
min"' paddle rotation speed. The particle size of efonkupinc 
(and bydrochloride) used in the studies was less than 1 50 um. 
Five mUlilitrcs of the solution was withdrawn with a syringe 
at pre-Rxed intervals and filtered immediately through a 
membrane filter. The volume of the solution in the 
dissolution vessel was maintained at 500 mL by making up 
for Joss with additional dissolution solution at 37±0-5°C 
Concentration of the drug dissolved was determined by 
UV^pectrophotomctry (W-240, Shimadru Co.) at 330 nra. 
After 24 h, undissolved material in the solution was collected 
for further investigation and dried in a desiccator after 
rinsing with distilled water. 

Dissolution behaviour using the constant surface area method 
(Nagpmt et at 1966). In this study, a pellet consisting 
of 100 mg cfonidipmc, efofudipine hydrochloride or un- 
dissolved materia! was prepared by a single-punch tablct- 
ing machine with a J -cm* flat-faced punch at 2*0 too cm* 1 
and fixed in the holder to give a constant surface am over 
the course of the experiment in dissolution solution. The 
dissolution solution (50 mL) used in this study was the same 
as that used in the powder dispersion method at pH 1-2. 
The pellet fixed to the holder was positioned 3 em above 
the m ag netic stirrer bar agitated at 20 rev min* 1 . Dissolution 
was monitored continuously using a flow-type cell. 

Results and Discussion 

Dissolution behaviour of efonidipine and hydrochloride 
The dissolution curves of efonidipine and hydrochloride in 
the solutions of pH 1 2 and 6-8 are shown in Fig. 2. In both 
solutions, the concentration of efonidipine in the solution 
increased gradually to give constant values of 17 and 
I 8 ug mL' 1 after 2 h in the solutions of pH I -2 and pH 6-8. 
respectively, indicating the solubility of efonidipine. 
Concentrations of hydrochloride increased rapidly to give 
maximum concentrations of 42-8 and 31*2 ugmL -1 in the 
solutions of pH 1*2 and 6-8, respectively, at about 3 h, and 
then declined to about 4- 1 ugmL" 1 after 24 b, The maximum 




Pto. 2. Dissolution profiles of efonidipine and efonidipine hy- 
drochloride in the solution or pH 1*2 and 6-8 by tec Dowder 
dispenion method. O Efonidiproe in pH 1*2; Q efonidipine in 
pHfrS; • cfoiudioine hydrochloride m pH)-2; ■ efooidipinc 
hydrochloride in &H6*8. Vertical bars show mean value +».c.m. 
(n«3). 



Efonidipine ^ 

Undissolved material 



Efonidipine hydrochloride 




4000 30OO 2000 1500 1000 
Wavenumbar (cnW} 



500 



Fio. J. Infrared absorption spectra of efonidipiae, efonidipine 
bydrochloride and undissolved material. 



concentration observed was about 25 times that in pH 1-2 
and about 17 times that at pH<r8 compared with the 
solubility of efonidipine. However, the concentration of 
hydrochloride after 24 b was only twice that of efonidipine. 
This type of dissolution curve was not observed with 
nicardipine hydrochloride categorised as a 1,4-dihydro- 
pyridine hydrochloride. Since the UV spectrum of the 
dissolution solution of hydrochloride collected at 24 h 
showed the same pattern as that of efonidipine, efonidipine 
hydrochloride in the solution was considered to be converted 
to efonidipine by the release of hydrochloride and ethanoJ. 
To evaluate this hypothesis, instrumental analysis including 
XR spectrometry, elementary analysis* thermal analysis and 
X-ray diffraction analysis was performed with three 
materials (efonidipme, efonidipine hydrochloride and 
undissolved material). The IR spectrum of the hydrochloride 
(Fig. 3) had a characteristic peak attributable to 
NH*(quadoricate) at 2300-2800 cm "\ but no peak at that 
range was observed in efonidipine or the undissolved 
material. Further-more, peaks in the range of 
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Efortdtplr* 




400 



20O 

tampers tufa (°C) 



300 



Fki. 4. DSC and TO thcrmogrmms of eTonidipine, efonidipine 
hydrochloride and undissolved material 



1600-170001)'' in the hydrochloride were also different 
from those in (he other materials Trie IR spectrum of 
efonidipine agreed well with that of undissolved material. 
These results suggest that the undissolved material obtained 
after dissolution of the hydrochloride had the same chemical 
formula as c/o nidi pine. Found values for C, H and N 
obtained for efonidipine and undissolved material were in 
good agreement with theoretical values calculated on the 
basis of expected chemical formulae (Table I), In the TG 
spectrum of the hydrochloride (Fig. 4), weight loss was 
observed io the range of 120-1 70*C, attributable to the 
release of hydrochloride and ethanol, but no weight toss 
was observed in efonidipine and undissolved material in 
that range. Further, the DSC pattern of hydrochloride, 
showing characteristic endotbermjc peaks at 152*4 and 
)64'8°C was clearly different from that of efonidipine and 
undissolved material, which gave single endotharmic peaks 
at 169 7 and 151 3*C, respectively. In powder X-ray 
diffraction analysis (Fig, 5), efonidipine gave characteristic 
diffraction peaks at 8-9, 12*2, and 17-2*. and a strong 
diffraction peak at 60° was obtained for the hydrochloride. 
On the other hand, the diffraction pattern of undissolved 
material, in which strong diffraction peaks were observed 
at 6 5, 7-7, 11*8, 18*3 and 20*7°, was found to be distinct 
from those of efonidipine and the hydrochloride. These 
results indicated that the three materials would have different 
crystalline states. 



'X^AauAaAaA.. x A -" 0 * 330 *** 1 ""w" 1 




Efonidipif* hydrochloride 



10 



20 



30 



40 



ze i°i 



Fio. 5. X-ray diffraction patterns of efooidipine, efcoidipuw 
hydrochloride end undissolved material. 



We conclude that the hydrochloride dissolved from the 
surface of the hydrochloride powder and changed rapidly 
to less-soluble efonidipine in the dissolution process by the 
release of hydrochloride and etbanol, and the maximum 
solubility may be caused by the high intrinsic solubility of 
hydrochloride and a balance between the dissolution rate 
and transformation rate from hydrochloride to efonidipine. 
This is consistent with the observation that the efonidipine 
obtained after dissolution of the hydrochloride has a 
different crystalline state from the efonidipine used in the 
present study. 

Ktnetk considerations 

To investigate the observed phenomenon quantitatively, the 
dissolution. behaviour of hydrochloride, efonidipine and 
undissolved material was examined using the constant 
surface area method. Kanke & Sekiguchi (1973) derived 
equation 1 to estimate the intrinsic solubility of the 
metastatic form of sulphathiazolc polymorphs from the 
Noyes-WhitDcy-Ncrnst equation: 



Q*=Q-(dEVdt)/(dE/di) 



(1) 



where C,* and Q arc the solubility of metastable and stable 
form, respectively. dE*/dt and dE/dt are initial dissolution 
rates of the two forms calculated from the slope of the 
dissolution curve in the initial stage. However, it is difficult 
to estimate the initial dissolution rate quantitatively because 
the intrinsic solubility of the metastable form appeared at 
too carry a stage. Accordingly, equation 2, derived by 
Nogami et al (1969), was used to obtain the rate constant 
(k,) of the transformation to less-soluble form and intrinsic 
solubility (C,*) of hydrochloride in this study. 



C-k V (C.^CJ/(k 1 -k r Xe^-e^*) 



(2) 



Ttblc I. Elemental analysis data of cfon&drpine, efonidipine 
hydrochloride tnd undissolved material. 





% CaJcd (found) 


Material 


C 


H N 


Efonidipine 

Efonidipine 

hydrochloride 
Undissolved materia! 


64*63 
(64-65) 

60*54 
(60-39) 
(6*55) 


606 6-65 
(619) (6*43) 
fr3S 5-88 

$3 &3 



In equation 2, the apparent dissolution rate constant k, of 
efonidipine was calculated using equation 3, in which dW 
dt was obtained as the slope of the dissolution curve of 
efonidipine in the initial stage (Fig. 5). and further, C was 
estimated using the powder dispersion method (Fig. 2): 



k,«(dE/dtyC. 



(3) 



The dissolution behaviour of the hydrochloride was 
quantitatively investigated only at pH 1-2. 
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120 



160 



200 



Time (mfn) 

Ra 6. fnitbU diaolution curves or cfooidiptnc (O). efonidipine 
hydrochloride {#) and undissolved material (□) at pH 1-2 using 
the constant surfece area method. The solid lines represent the 
theoretical dissolution curve. The dolled line was used to estimate 
an apparent dissolution rate constant (kj of cfonidipinc and un- 
dissolved material. Vertical ban show mean value ± s.cm. (r»3). 



Q calculated as 4- J ngmL"' from Fig. 2 was inserted 
into equation 3, giving Jr* as (MJ0216 min" 1 . Then, from 
the curve-fitting of equation 2 on dissolution data of the 
hydrochloride shown in Fig. 6 using the nonlinear Jeast- 
squarc method (Yamaoka et at 1981), C* and k, were 
obtained as " 40-8ugmL- 1 and 6-75x]0-» min-', 
respectively. Intrinsic solubility of hydrochloride was about 
10 times that of the undissolved material. The dissolution 
curve obtained by curve-fitting is depicted in Fig. 6. 
Agreement between the data and the curve is reasonably 
good. 

Dissolution behaviour of efonidlpine using the constant 
surface area method is also shown in Fig. 6, which indicates 
that the tc, value of efonidipine was 0-000909 min -1 and its 
aohibitity less than one-twentieth that of the hydrochloride. 

Conclusion 

From the perspective of bioavailability, poor dissolution is 
a serious problem in the design of drug formulations. The 
conversion of free base to its hydrochloric salt is an effective 
method of improving this unfavourable property, but we 
found the equilibrium soJubiHty of hydrochloride to be 



almost the same as that of efonidipine. We attribute this to 
the transformation of the hydrochloride, which has a high 
intrinsic solubility, to efonidipine in the dissolution medium. 
Consequently, improvement in bioavailability cannot be 
expected by the conversion of free base to its hydrochloric 
salt. 
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[2365 1 -95-8] threo- 0.3 Ui hydroxy*;) 
-dihydroxyphcnyl)«nrinc; (- M2X3Jr>j 
3.4-dihydn«ypricnyl)prnplonic <cJ£,*| 
rr>-DOPS; l.-DOPS: SM-568R; Dqjfr;: 

19. C 50.7O%, H 5.20%, N 6.57*.$$ 
w» acid precursor of norepinephrine, 
W. RosenmumJ, H. Domsaft. Ber. M£l 
m and resolution of diastereomert: 
ni/». Arw 58, 147 (1975); B. HegaTkM 

5 (1975 in Hoffmann-La Roche). Jttjd 
luction: N. Ohashi al, US 43l4%# J 
hormacolugv of stereoisomers: OA 
•al Exp. Thcr. 193,523 (1975). Clio 
f>-furm and clinical evaluation in fttu£ "| 
lathy (FAPj: T. Suzuki et «/.. e^&J 
24 (1980). Rcvcrsed-phavc chroma^ 

6 and urine; F. Boomwna rf o/„ /. CfcfrJ 
k Pharinacok incites in FAV: T. Siutffc J 
macnt. 23, 463 ( 198?); in parkinsonktttj 
itogv 34. 1446 (1984). McuiMiuaj£j 
tiki rtai. Li/cSci. 3*. 435 (1985). CfefJ 
i*» disease: N. Ogawa e* of.. 7. fl'ijj 
ayashi er al, Advtut. Neurol. 43,. f 



OH 



fTr' 



COOH 



•1 and ether, mp 232-235° idee). 
HC1). AJko cited as crystals from 1 
p 229-232° (dec) (Ohashi h 

irkinsonian. 

i68-57-4] Delta sleep-inducing | 
ttide; delta sleep factor. C^H^N^, 
3%, II 3.70*.. N 16.50%. O 28.27' 
s enhancement and induction of < 
c EEG pattern*. Its occurrence wtM 
f cerebral venous blood of rubrics 4 
trical stimulation of the thalamufc^Ji 
:iencc 146. 796 (1964). Initial V" 
282, 60 (1965). lsoln, characicrizJ 
r a/., Expe.rientia 28, 919(1 972). At? 
is of DS1P and analogs: C. A. T ' 
r. Prtn . Mir. Acad. Sri. USA 74, 
ynlhcsis; Y. P. Shvochkin ft uL 
(1981), C.A. 95,43644s (1 98 IV 
S. Nozaki. 1. Murninnlsu, Biff I. ^ 
982). IIPLC Reparation: M. r>i?aWJjg£| 
37, 417 ( J982.I. EtTeci on human 
th/.. Lrt/irw I, 1256 (l*>81): 
r. TojkuoL 19, 34 1 < 1 98 1 ); D. Svhl* 
enhcrgcr. Etperienthi 37, 913 (IWjJ^ 

itH3»V-Asp-Ala-Ser-<ity-<5Hj 



3494. DTBP. [110-05-41 BisU.l-Dimethylerhyl) perox- 
IV* di /err -butyl peroxide. C*H lt O : : mol wt 146.23. C 
'!> '.-»•*. H 12.41*-, O 21.88*. (Cti^.COOCfCH,),. 
*" tummable Uq: df 0.7940; mp -40°; bp^ SI*"; n, 2 ? 1.3890. 

g£i.#k>1i pt (Tag open cup) 65T (18°C). Soluble in organic sol- 
..in most resin monomers and in partial polymers. Soly in 
i about 0.01%. 
r>\t As polymerization catalyst. 

3495. Dubnlam. (53850-35-4) Element 105: hahnium: 
Hihrium; unnilpentium. Db. Ho, N*. Unp; at. no. 105. 

«f> VB(5). No stable nuclides. Prepn of ti-emillimf 210 105 
m*jc (Tv 1.6^0.3 *ec) by ***Cf ( L5 N.4n): A. Ghiorso et al. 
* Kev. Letters 24, 1498 (1970). Prepn of 18,1 105 isotope 
K*y by spontaneous fission, *I\ 1.8 ±0.6 sec) by uy Am 
p,4o): O. N. Flerov et at.. At. Enemy (USSR) 29, 243 
U>, *4rf«m, Nurl. Phys. A 160, 181 (1971); cittern. Proc. Int. 
Heavy Ion Phys. 1971 pp 12V 143. OA. 80, I39758y 
i/4). Prepn of o-cmittins isotopes 261 105 <J% 1.7 sec) by 
i ( Ia 0^n) or by 2X Cf ( Ti N.4n); ^105 (Tv, 40.0 ±10 tec, 
t-tived known isotope, rel. at. mass 262.1144) by 
^"OJta): A. Ghiorso et al., Phys. Rev. C4> 1850 (1971); 
'ise41\34.1 ±4.6 sec Tor 20 105: C. E. Bemis. Jr. etah. 
. Hrv. letters 39, 1246 (1977). Discussion of conflicting 
n* of discovery: HoJcomb. Science 168, 810 (1970); G. N. 
. ibid. 170, 15 (1970): A. Ghiorao. ibid. 171, 127 (1971 ). 
i chemistry: K. E. Gregorich ei aL Radiochint. Acta 43, 
1 f 1988); jM. K. Gobe* el al, Ibid. 57. 77 (1992); and iden^ 
of **I05 isotope CTa 27 sec, a -emitter) by 
M'VMd): M. Scbtfdel et at., ibid. 85. Reviews of history. 
! and properties: C. Keller, Tkt> Chemistry of the Trans- 
i Elements (VerUg Cbemie. Wetnheim. English Ed.. 
> 619-622; Silva. "Trans-Curium Elements" in MTP int. 
i Inorg. Chem.. Ser. One vol. 8, A. G. Maddock, Ed. 
ivenity Park Press, Baltimore, 1972) pp 71-103: R. J. Silva 
- Chemistry of the Actinlde Element* vol. 2, J. J. Katz et 
. (Chapruan and Hall. New York. 1986) pp 1 106-1 109; 
fteet aL. Radiochim. Acta 42, 57-102 (1987); Trans- 
Working Group. Pure Apph Chem. 65, 1757-18)4 
Review of chenrintry: D. C. Hoffman. Pmc. Robert A. 
: Con/, on Chem. Res.. XXX IV. Fjfiy Years with 
i Elements (Houston, Texas, 1990) pp 255-276. 



■ra. Bittersweet; woody nightshade; scarlet 
Dried stems of Solomon dulcamara U. Sotanaceae. 
, ButofK, Western Asia, Northern Africa, natural in U.S. 
Sohmicetne (about 1%X dulcamarin. dulcamaric and 
jacWs. 

&otdn. U50-69-6) (4-Ethoxyphenyl)urea; /»- 
; p-pbenetylurea; Sucrol; VaUin. C^H n N : - 
I Wt 180.20. C 59.99%, H 6.71%, N 15-55%. O 17.76%. 
r ticadnp p-phenetidine with poosgene and then with 
i; Bedinerblau, J. Prakt. Chem. 30, 103 (1883); from 
: and urea: Kurzer. Org. Syn. colL vol. IV, 52 



r 



NHa 



f oeedles: very sweet urate — about 250 times as sweet 
rtugBT. mp 173-174°. Sol In 800 pans cold water. 50 
' X water. 25 pans alcohol, 
(^oi-nutntivc sweetener. 

^Ndoxetiae. 1116339-59-4] (yy)WV-Mcthyl-v< I- 
^UiiophcocpToparuunuic; (+ M5VAMneihyl-y- 
yV2-thionhencpropylaminc; ( + )-AJ-mcthy l-3-( 1 - 
xy)-3-(2-mienyl)pTopanamine: LY -248686. C„- 
| wt 297.42. C 72.69%, H 6.44%, N 4.71%. O 
),7B%. Dual serotonin and norepinephrine reuptake 
Prepn: D. W. Robertson et al.. EP 273658; 
| S023269 (1988, 1991 both to Lilly); and abs config: 
?■'«.■ ' v 

'rff . : " Consult the Name Index before using this section. 



J. Deeter *-/ al.. Tetrahedron Letters 31, 7101 (1990). Improved 
process: R. A. Bcrghind. US 5362886 (1994 to Ulry). Phar- 
macology: D- T. Wong et al., Nru rupsyehopha rmacolngy 8, 23 

(1993) . Neurochemical effects in vh-n; R. W. Fuller et aL. J. 
PhannacoL Exp. Then 26(9, 132 (1994). Dctermn of chiral pu- 
rity: E. C. Ritkard. R. J. Bopp. J. Chraniait^. A 680, 609 

(1994) . Clinical evaluation in major depressive disorder: M. 
Berk et at., int. Clin. Psychopharmavol. 12, 137 (1997). Clin- 
ical pharmacokinetics: A. Sharma et al.. J. Clin. Pharmacol. 
40, 161 (2000). 



CM3 




Hydrochloride. M36434-34-9] CuH^NOS.HCl. White 
solid. pKa in DMF-water (66:34): 9.6. 
therap cat: Antidepressant. 

3499. DuPHOS. Scries of chiral bis(pbospnolane> com- 
pounds with C 2 symmetry used as rhodium complexes for ca- 
talysis. Prepn: M, J. Burk. J. Am. Chem Sac. 113,8518 (1991); 
and configuration: Idem et aL ibid. 115, 10125 (1993). Use in 
asymmetric synthesis of warfarin: A. Robinson et al. Tetrahe- 
dron Letters 37, 8321 (1996): hydrogena-itons of 0-<Bcy1am- 
ino)acrylales: G. Zhu el al, J. Org. Chem. 64, 69W (1999). 




V— GH 3 

-CM, 



(Aflyehyt DuPHOS 

(4J?)-Mc-DuPHOS. [147253-67-61 (2f?-ll(2'/?*^'/?*)^«.- 
3^1- 1 .f *-< 1 ,2-Phenylerw^U[2ji-din^rryIphospholBnel. C u - 
H„P,; mol wt 306.36. 

(S,S>Mfr-DuPHOS. 1136735-95-0] (X5)-l^-BL^2>-dime- 
thylphospholano)berirene. C, s H 3 *Pi; mol wt 30636. Colorless 
crystals from methanol, mp 79-81*. [a)f +476 * 5° (c = I in 
hcxaoe). 

(X,iV)-El-DuPHOS. [136705-64-1] <2*^7f.5if.5'/r)-l.l'- 
(l^-rnienylene)bisf2-5-diethyh^ospholane|. C^H^P,,: mol wt 
362.47. Colorless oil. {a\g -265* (c - I in hcxane). bpo^,^ 
138-145*. 

list: Catalyst for asymmetric hydrogenations. 

3500. Durflpatite. [1306-06-5) HydroxylapaUte; calcium 
phosphate hydroxide: calcium orthopbosphate ba.sic: hydroxy- 
apatitc; Alveograf; Ossopan; Periograf. 3Ca,(P0 4 )2.Ca(Orl) 2 
or CB, 0 (PO 4 l h (OH):. Also considered as pentacalcium mono- 
hydroxyormtiphosphate Ca 5 (OHKP04). v Calcd as Ca^H^O*- 
P 6 : Ca 39.89%. H 0.20%, O 41.41%, P 18.50%. Occurs as a 
mineral in phosphate rock. Constitutes the mineral portion of 
bone. Prepn from Cn( NO ,) 2 andKJH 2 PO<: Warington, J. Chem. 
Soc. 26, 983 (1873); Rathje. Ber. 74, 342 (1941); Hayek in 
Handbook of Preparative Inorganic Chemistry. G. Bra tier. Ed. 
(Academic Press. 2nd ed.. 1963) p 545; from calcium phosphate, 
dibasic: Perloff, Posner, Inorg. Syn. 6, 16 (I960); from Cft- 
(NOj)j.4HjO and (NHiVtPO* plus NH4OH: Hayek. Newesely, 
ibid. 7, 63 (1963). Formation and structure of synthetic bone 
hydroxy apatites: A. S. Posner et aL. Prog. Cryst. Growth Char- 
act. 3, 3 (1980). 
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3501 



Durene 



Hexagonal needles arranged in rosettes. Dec above 1100°. 
Practically insol in water, even when freshly prepd. Crysialte. 
graphic data: % 9.425: C„ 6.935; Cyan 0.736. 

USB: Prosthetic aid (artificial bone and teeth). 

therap cat: Calcium supplement; phosphorus joipplemcnt. 

3501. Durene. {95-93-2] 1.2,43-Tctramcthyibenzenc; 
Durol. C 10 H I4 ; mot wt 134,22. C 89.49%, H 10.51%. Occurs 
in coa] tar. Usually prepd from xylene and methyl chlorida in 
the presence of A1C1,: Smith. Ore. Syn. vol* 10, 32 (1930); cf 
Smith, Dobrovolny, J. Am. Client, Soc. 48, 1413 (1926). 



Scales with camphor-like odor from alcohol, dj 1 0.84. mp 
80". bp 191-1 93°. Sublimes and is volatile with steam. Insol 
in water; freely sol in alcohol, ether, benzene. 

3502. Dtii^ydroqulnoiie. [527-IS-4] 2,3,5.6-Tetrame- 
thyl- 1 .4-benzcDediol; tetramemy1-/?-hydroquiriOTie; dihydroxy- 
durene. C i0 H l4 Oi; mol wt 166.22. C 72.26%, H 8.49%. O 
1 9.25%. For prepn im refs under Duroquinone. 




Needles from alcohol, mp 233°. Begins to sinter at 220". 
Sparingly vol in ether. Treatment with ferric chloride yields 
duroquinone. 

DlAcetyMnrobydroqiifaMHte. Needier from ale, mp 207*. 

3503, Duroqutnottc [527-17-3] 2.3,5,6-Te(ranu*hyl-2.- 
3-cyclohexadiene- 1 .4-dione; tetramethy l-p-benioqirirtojie. C 10 - 
H u 0 2 ; moi wt 164.20. C 73.15%. H 7.37%. O 19.49%. Prepn 
by reduction of dinitrocunxne: Smith, Org. Syn. vol. 10, 40 
(1930); Smith, Dobrovolny, J. Am. Chem. Soc. 48, 1420 (1926); 
by condensation of 2,3-dUketopentane with itself in presence of 
alkalies: von Pechmand. Bet. tU 1420 (1888); by the action of 
alkalies on 3,3-dichloropentan-2-ooe: Fawontky. /. Prakt 
Chem. [2151,538(1895). 




Yellow needles from ale. mp III- II 2*. Sublimes. Volatile 
with steam. In sol in water; sol in alcohol, benzene, ether, hot 
petr ether. 

3504. DobMteride. [164656-23-9] (4a/?,4btf.6aS.7S.- 
9a£ , 9hS . 1 1 a* ) - N - [ 2 . 5 - Bis ( trifluoromcthy I ) phenyl ) - 2 , - 
4a.4b.5.6,6a.7.8,9.9a.9o. 10.1 1. 1 Ia-teiradecahydn>-4a.6a-di- 
mcthyl-2-oxo- 1 /Y-indeno[5,4-/ |qui ooline -7-carboxamitle ; 1 70- 
/V-P.5~Bis<trifiiioronKlhyl)pbenylrcam^ 
st-l-en-3-onc; GO-745; OS- J 98745. C^nF^O^ mol wt 
528.53. C 61.36%. H 5-72%, F 21.57%. N 5.30%, O 6.05%. 
Inhibits both isozymes of 5a-rcductasc; structurally related lo 
finasteride, qv. Prepn: K. W. Batchelor. S. V. Frye. WO 95 
07927 {1995 to Glaxo). Structure-activity study: R. K. Bakshi 
ft ah. J. Med. Chem. 38, 3189 (1995). Clinical pharmacoki- 
netic*: P. O. Gisteskog et «/.. Brit. J. Clin. Pharmacol. 47, 53 



(1999). Review of discovery and development: S. V. Frye et 
at.. Pharm. BioiechnoL 11, 393-422 ( 1 998). 




f 



White crystalline solid, mp 245-245.5°. 

therap cat: In treatment of benign prostatic hyperplasia. . 

3505. Duthaicr-HafDrr Reagent. [132068-98,5] Chle- : 
ro(T| 5 -2,4-cyclopentadieii- 1 -yl)[(4/t 5/?)-2,2 -dimethyl- o t rr,a V 
a'-tetraphenyl- 1 ,3^axolane-4,5-dinttthaiK>liia)(2 —j-pcCf.tcCr}— 
titanium. C^uCIO^Ti; mol wt 612.98. C 70.54**n H 3.43%. V 
CI 5.78%, O 10.44%, Tt 7.8<%. Enantiose I ecrtve ally I* transfer 
reagent. Prepfl; R. O. Duthalcf et aL, Pure AppL Chem. 62,631' 
(1990). As reagent in prepn of titanium trensmetattation com* 
plexes? A. (tamer et at. J Am. Chehi Soc. 114, 2321 ( 1992). 
Use ra Oldof reactions: R. C. Cambie et at, Aust. J. Chem, 46* 
583 < 1993); in asymmetric oUytation: A. Fttmner, K. Lm*£$r 
inanh. / Am. Chem. Soc. lift, 9130 (1997> Review of prcpe^ 
structure and use; R. O. Du thaler et at.. In Proc. 3rd Symp. Cfrm. 
Synth, Orwxmomtt 1990. K. H. Doetz. R. W. Hoffmann Kdft 
( Vieweg, Braunschweig, Germany. 1991) pp 285-309. : . If 




mp 209-213°. [a\ff -246»(c - I m CHC1,). Moisture ie&^ 
sitlve. store under nitrogen. Corrosive, . +i.'.%-$L 

(&S>-Form. [140462.73-31 mp 209-213*. +246» (e 

— 1 in CHCIj). Moisture sensitive, store under nitrogen. Coir* 
rosive. ■: • \* 

use: Trantmjeiallation of ailyl-Orlgnard or ally I -Li coov j 

3506. DydoBloe. 1586-60-7) . 1^4-Butoxyphenyl>^^ 
( 1-pipertdinyl)- 1 -propannne; 3-pic<ridino-4'-butoxypropkjpheP 
none; £-p£pcridUixxu>yl-4-rjutoxyphenyl ketone; 4-bumxy-^^i^ 
peridiiioprnpiopnenone; 4-« -butoxy- 1 -pipertdyl )propioph6jj ... 
none; 4-butoxyphenyl ptperidincethyl ketone; 2-< l-piperuJyf>-; 
ethyl n-butoxyphenyt ketone. C IK H 37 NOi; mol wt 289.41. C 
74.70%. H 9.40%. N 4.84%, O 11. 06%. Prepd from p-buio*jN 
ocetophenone by condensation with formaldehyde and pipcnV, 
dine hydrochloride: Poftt Chem. Tech. (Berlin) 4, 241 (1 952^ ' 
CA. 47, 10531 (1953). Compare Fallcain. 




Hydrochloride. [536*43-6] Dyclone; Tanaclone. C^H^r 
NO ; .HC); mol wt 325.88. Crystals, mp 175-176". Sol in water, 
ulc, acetone. Phenol coefficient 3.6. 

tmurap cat: Anesthetic 4 local ). 



3507, Dydrogesterone 

diene-3,20-dione; lOcK-pres 
dm-retn> -progesterone: I0<^ 
ton; Gynoresu Prodel; Reux 
80.73%. H 9.03%. O 10.24% 
Trnv. Chim, 79, 771 (i960); 
(1961). 



XX 



Crystals from acetone + he 
(chloroform), uv max: 286.! 
THERAP CAT: . Progestogen 

3508. I>ymsm thine, [i 

deearwmjjie; /y^AZ-dimcthyto 
H 4) N; mol wt 297,56. C 80. 
(CH^pWCHjV Prepd froj 
hyde: Reck etal> /. Ore. CP. 
mp 22.89". 

Hydrochlortde. [1613-17 
mesan. C^HnN.Hfil; mo) w 
therap CAT. Anthelmintic 
THI31APCAT<VBTW* Anthdi 

3509. Dynjsutiinv GTPas 
essemial role in membrane bu 
ious isoforras which arc tbts 
Homntetramcr which self -ass* 
form collars at the fission po 
H. S. Shpemer, R. B. Vallee. 
mechanism of membrane Oss 
77,604(1999). Review of fu 
ratia et aL, Proc- Nat. \Acad. 
functions: M. A. McNiven et, 
120 (2000). Review of struct! 
Curr. Opinion Struct*. Biol 9,- 
tional diversity ami related d; 
der Blick. trend* Cell Biol $ 

35lfr. DyneL Staple flbe 
ride and 40% acryfonitrile wet 
as much as 1 300% and then a 
Slow. Introduction to Textile* 
pp 198-201; R. W. Moncrieff 
New York; 1963) pp 41 1-420 
, in Encyclopedia of Polymer St 
M: BikaJei. Ed. (Interscience. 

Light cream fiber which can 
ciflc gravity 1J31. Tenacity r 
Elongatkm is 30-40%; hygros 
conditions. Has extremely got 
is the best solvent; cyclohexuni 
have some solvent action. Act 
iline. ethylene dtchfar^de, and l 
or swell dyne!. Resistant to < 
beetles, and to mildew and fun 
the Same is removed it is self-* 
And non-felting and non-shrinl 
del listers dynet. Must be irortcx 
a dry cotton cover over the fubri 
pleats. Can he dyed readily an 
tant to perspiration and to suit-- 
USB: In apparel and house) 
coats: chemically rcsUiant clot 
hair; the hair can be washed, l oi 
rcdyed. 



Pu|ee6l2 



Consult the Name Index before minx ***** section. 
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salicylresorcinol 



516 



Saluric 



salvarsan 



ketone of salicylic acid and resordnol, 2,2'4- 

trihydroxybenzophenone. Colorless leaflets, soluble in water, 
salicyryloyl The salicyloyT radical, 
salify To form a salt 

saligenin (1) Salicyl alcohol*. (2) Salicin. homo ~ Sal icy 1 
alcohol*. 

saligenol Salicyl alcohol*. 

salimeter A hydrometer to determine the density of salt 
solutions. Cf. salinimeter. 

saline (1) Saltlike. (2) A salt spring or well. (3) Describing the 
taste of common salt. (4) Containing sodium chloride, 
physiologically nor mil ~ A sterilized 0.9% solution of 
common salt In water. Isotonic with blood and tissue fluids. 
Chemically normal is 5.85%. 

salines Salt springs; salt lands. 

salinigrin C^H^O? - 284.3. Piceoside. The 0-o-glucoside 
of 4'-hydroxyacetophenone, m.195. From the bark of Salix 
nigra, willow. 

salinimeter A hydrometer for determining the salt content of 
brine or sea water. Cf. salimeter. 

salinity (1) A comparative indication of the concentration of 
salts in natural waters. (2) The number of grams of salt in 1 
kg sea water, when bromides and iodides an* converted to 
chlorides, the carbonates to oxides, organic matter destroyed, 
and the mass heated at 450* C for 72 hours. S - 0.03 + 1.B05 
O content. 

salinometer An instrument which uses the electrical 
conductivity of water to control salt content. Cf. salinimeter. 

sallretin C u H u Oj — 230.3: A yellow resin from salicin. 

saliseparin Smiladn. 

salit Bomyl salicylate*. 

sal iter, salitre Sodium nitrate*. 

salithyrool QHifOHyCOOCoHu ° 2703. Thymol 
salicylate. Colorless crystals. Insoluble in water; an antiseptic. 

saliva The alkaline secretion of the salivary glands; contains 
digestive enzymes (a-amylase), salts (potassium thiocyanate), 
proteins (albumin). The composition depends on the diet and 
can cause tartar formation on teeth. Cf. sputum. 

Salix The willows (Sallcaceae) whose bark yields sahcin. S. 
alba The European or white willow. S. fragilis The brittle 
willow, snap willow. Its bark is an astringent and febrifuge. 
S. nigra The pussy willow (American, black, or swamp 
willow). Its baric is an antipyretic and sedative. 

Salkowski'a solution A solution of phosphotungstic add; 
used to test for albutnose in urine. 

salmak Ammonium chloride. 

salmiac Ammonium chloride. 

sa Iraine C x H 5 ^>^tu = 709.9. A protamine from salmon 
spermatozoa. 

salmonellosis Food poisoning, which can be fatal, due to 
organisms mainly of the Salmonella typhimurium type, 
especially from poultry. 

salol Phenylsallcylate*. oitro~ See nitrosatol. 
salseparin Smiladn. 
salse pari sin Parillin. 

saUoUne C, 1 H ls NO I - ]93.MS>U^,4-Tetn^ydio-7- 
me^ho*y-l - methyl- 6- isoquinolmol. m.220. An alkaloid from 
Salsola Richteri (Cactaceae). Cf. carnegine. 

salt (1) See satis. (2) Common s., halite, or sodium chloride, 
air ~ See air salt, baker's mm Ammonium carbonate, bay 
mm Sodium chloride from sea water, bitter ~ Magnesium 
sulfate". Caritbad ~ A mixture of sodium and potassium 
sulfates, sodium hydrogencarbonate, and sodium chloride, 
common ~ Sodium chloride*, diuretic — Potassium 
acetate*. Epsom ** Magnesium sulfate*. Evcritt's ~ 
Potassium hexacyanoferrate(Ul)*- Glauber ~ Sodium 
sulfate*, green ~ Uranium tetrafluoride*. Homberg's ~ 



Boric add. iodized ~ Sodium chloride, with a trace of 
iodide, for table use. melting ~ A s., e.g., the carbonate 
and phosphate of sodium, melted with cheese during 
processing to improve emulsificatlon and texture, 
microcosmic ~ See microcosm rc salt. Mohr ** See Mohr 
salt. Monad's — Ferric subsutfate. pepetlc mm A mixture 
of sodium chloride and pepsin, phosphor ~ Microcosmic s. 
Plbnmer'a ~ Antimony sodium tartrate. Preston's An 
aromatized ammonium carbonate; a smelling s. rochelle ~ 
Potassium sodium tartrate*, rock ~ Sodium 
thtoantimonate*. *ea ~ Sodium chloride from sea water. 
Seignette'a ~ Potassium sodium tartrate*, solar — S. 
produced by evaporation of sea water by the sun. Sorrel ~ 
Potassium hydrogen oxalate - , spirits of — Commercial 
hydrochloric acid. Stasefurt mm Stassfurt salts, sweet ~ 
Sodium chlorite*, labia mm Sodium chloride*. 

s. of amber Succinic acid*, a. cake (1) Impure sodium 
sulfate, e.g., as a by-product of the Leblanc soda process, or 
from natural Glauber salt. (2) A synthetic s. cake made by 
fusing sulfur and sodium carbonate together in the correct 
proportions, s. deposits Saline residues. The accumulation 
of salts from the evaporation of natural waters, as at 
Strassfurt, q.v. (Stassfurt salts}, and in the desert. Chiefly 
carbonates, chlorides, sulfates, and borates of sodium, 
potassium, calcium, and magnesium, a. glaze See salt glaze 
under glaze, s. hydrates The solid phases, salt and water; 
hence any crystal with one or more molecules of water of 
crystallization, a. Ice Frozen brine, m. — 21 . a. of lemon 
Potassium hydrogenoxa late*. s. peter See saltpeter, s. of 
phoapborns Ammonium sodium hydrogenphosphate. a. 
solution Saline solution, s. of sorrel Potassium 
hydrogen oxalate - , s. of tartar Potassium hydrogentartrate*. 
s. of tin Stannous chloride, s. of vitriol Zinc sulfate*, s. of 
wormwood Potassium carbonate*. 

salting Treating with salt. s. in The mutual increase in the 
solubilities of an electrolyte and an organic compound added 
to die same solvent, a. out Aiding liquid-liquid extraction 
by addition of an electrolyte. Separation of a substance from 
its solution by adding soluble salts; as. precipitation of 
proteins by saltB. 

saltpeter, saltpetre Potassium nitrate*. Chile Sodium 
nitrate*. German — > Ammonium nitrate*. Norga mm, 
Norway -* Calcium nitrate*. 

salts Substances produced from. the reaction between acids 
and bases; a compound of a metal (positive) and non metal 
(negative) radical: M-OH (base) + HX (add - MX (salt) + 
H z O (water), add ~ S. con tabling unreptaced H atoms 
from the add; as, NjHSO,. acidic ~ S. having an add 
reaction, alkaline ~ S. having a basic reaction, 
amphoteric -* S. having both add and basic reactions, 
bask mm S. containing unreplaced hydroxyl radicals of the 
base; as Bi(OH)0> Unary ~ Compounds of 2 bases and 
one add radical; as, MaKS0 4 . complex mm S. made up of 
more than one simple add or metallic radical, but which 
ionize in solution into only 2 types of ions. Thus potassium 
hexacyanoferratedl): K«Fe<CN) 6 ^ 4K* + MCNrf - . Cf. 
Werner's theory, double ~ A molecular combination of 2 s.; 
as, alums: MjSO+ M^SO^^HjO. Cf. complex satis. 
ethereal — ' An ester, mixed — S. of 2 or more metals; as, 
NaKS0 4 . neutral ~ S. having a neutral reaction, as 
potassium chloride, normal mm Compounds of a base and 
add that have completely neutralized each other, oxy **• 
Compounds of a base with an oxyacid radical, triple mm S. 
containing 3 metals; as, triple chloride. 

salufer Sodium hexafhiorosilkate*. 

safumin Aluminum salicylate. 

Saluric Trademark for chlorothiazide. 



salvarsan / 
salve See oi 
salvia Sage 
(Labiatae). II 
prindples; a 
salvianin N 
salviol C 20 l 
in, 108. From 
sarna condifc 
complete eqi 
gravitational 
samandaridJ 
Salamandra r 
salamandaria 
aa mandarin* 
skin secretio 
samaric Sai 
samarium, 
crystals, soru 
crystals, m.6 
- 364.8. Cn 
hydroxide S 
water, s. ni 
soluble in w« 
Colorless cry 
8HjO « 733 
water. •. su 
samarium* 
at. no. 62, dfc 
d.7.7, m.1081 
s.(2+)*, sam 
and pink sail 
348.7. White 
saraaroua S 
samarium. 
m.740; solub 
SmSO* = 24 
samarsiite I 
cerium, and ; 
sambuctain 
sambucus. 
sombucna E 
s pedes, elder 
sambunigrin 
ghjcopyranoe 
leaves of Sam 
(— )-mandeio 
samin C 13 H 
sesamolln. Ci 
samneh Ren 
samphire C 
(Umbelllferac 
sample A re 
systematically 
analysis. See 
sampler Riff 
aggregates of 
device for cor 
drawing atmc 
matter for sut 
sand Partide 
mm rimenlte. 
to polish plari 
Ti 5%. oil - 
with hot adds 
extraction, ti 
a. bath A h 
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